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CLAIMS 



[Claim(s) ] 

[Claim 1] In the semi-conductor chopper equipment with which it has 2 
sets of chopper circuits by which parallel connection was carried out, 
and the circuit of these two groups repeats chopping actuation by turns 
for every round term When failure occurs in one chopper circuit, the 
fault detection signal by the failure detection circuit is received. The 
control circuit of the semi-conductor chopper equipment characterized by 
coming to prepare a means by which the necessary charge in the 
commutating capacitor of the healthy chopper circuit of another side 
emits the fault detection actuation halt command of the failure 
detection circuit in said healthy chopper circuit over sufficient period 
to complete. 

[Claim 2] It is the control circuit of the semi-conductor chopper 
equipment which carries out [ coming to prepare the means which emits 
the fault-detection actuation halt command to each failure detection 
circuit in 2 sets of said chopper circuits, and ] as the description 
over the same period as said fault-detection actuation halt command 
while replace with the fault-detection actuation halt command of the 
failure detection circuit in the healthy chopper circuit of another side 
at the time of one chopper circuit failure and continuing gate lock 
actuation of the aforementioned failure side chopper circuit in the 
control circuit of semi-conductor chopper equipment according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the control circuit of the semi-conductor 
chopper equipment with which 2 sets of chopper circuits repeat chopping 
actuation by turns for every round term. 
[Description of the Prior Art] 

What is illustrated to Fig. 4 and Fig. 5 , respectively as the main 
circuit Fig. of this conventional seed chopper equipment and a fault 
detection section circuit diagram of a control circuit is known. 
In Fig. 4 , 1 is DC power supply and 2 is a breaker. Moreover, it is 
controlled to connect the series connection of the auxiliary thyristor 5 
of a reverse flow form, a commutating reactor 6, and a commutating 
capacitor 7 at juxtaposition at a main thyristor 4, respectively, to be 
constituted, and to connect these both circuits to juxtaposition through 
said breaker 2 at each I/O side further, and to repeat chopping 
actuation by turns by the control circuit 3, although 2 sets of chopper 
circuits surrounded with the alternate long and short dash line in 
drawing are called the 2nd chopper circuit the following 1st. Moreover, 
for a free wheel diode and 10, as for filter resistance and 12, a filter 
reactor and 11 are [ the charge resistance for charge acceleration of as 
opposed to said capacitor 7 in 8, and 9 / a filter capacitor and 13 ] 
loads. 

Next, in Fig. 5 , 14 and 15 are the said 1st, 1st [ respectively 
corresponding to the 2nd chopper circuit ], and 2nd chopper failure 
detection circuit, and output the chopper failure signal by the timer 
for firing failure detection by considering output voltage of the 
chopper circuit which corresponds, respectively as an input. The OR gate 
where 16 considers an output failure signal with said both failure 
detection circuits 14 and 15 as an input, 17 is a monostable circuit 
which receives the output signal of this OR gate and outputs the gate 
lock signal over said both 1st and 2nd chopper circuit. The gate driving 
signal of a healthy chopper circuit was locked over a fixed period from 
the failure generating point in time with this gate lock signal, the 



ignition call extinction of arc actuation was frozen, charge of said 
commutating capacitor 7 was secured, and influencing of the commutation- 
failure accident to said healthy chopper circuit is prevented. 
Moreover, 18 is an on-delay timer, delays the starting command to said 
both failure detection circuits 14 and 15 fixed time, and prevents 
failure incorrect detection in the unstable stage of operation at the 
time of said chopper equipment starting. 
[Problem (s) to be Solved by the Invention] 

Although this broken chopper circuit is separated from a main circuit, 
while will remain and operation will continue only in a healthy chopper 
circuit with the chopper equipment of a configuration so that 2 sets of 
chopper circuits may be connected to juxtaposition and chopping 
actuation may be mutually repeated like the above if one chopper circuit 
carries out commutation failure, the circuit the chopper circuit where 
the period until the chopper circuit which broke down after detecting 
failure is separated from a main circuit broke down becomes with switch- 
on completely, and bypass a healthy chopper circuit will be constituted. 
If the current which flows to the aforementioned healthy chopper circuit 
as a result decreased and the healthy chopper circuit has repeated 
ignition and an extinction of arc in that case, charge of the 
commutating capacitor is insufficient and even a healthy chopper circuit 
may cause commutation failure, for this reason, the gate lock signal 
from a chopper failure detection circuit — a period more fixed than a 
failure generating time — although the gate driving signal of a healthy 
chopper circuit is locked, ignition and extinction of arc actuation are 
frozen and charge of a commutating capacitor is secured, during the 
period of the aforementioned gate lock, a healthy chopper circuit will 
be in the condition of an extinction of arc, and the timer for firing 
failure detection of a failure detection circuit will start actuation. 
Therefore, if the operating time of the monostable circuit for a gate 
lock excels rather than the setup time of said timer for firing failure 
detection, said failure detection circuit will make the aforementioned 
healthy chopper circuit a firing failure condition, and will be 
incorrect-detected. Therefore, in order to prevent this incorrect 
detection, the operating time of said monostable circuit must be time 
amount shorter than the setup time of the timer for fault detection. 
However, as charge sufficient in such short time amount for a 
commutating capacitor cannot be performed, therefore it is 
conventionally shown in Fig. 4 , in order to bring charge of a 
commutating capacitor 7 forward, he forms the charge resistance 8 in a 
main circuit, and was trying to complete charge within the period of the 



aforementioned gate lock. 

Installation of said charge resistance caused the rise with large-sized- 
ization of said chopper equipment whenever [ by resistance generation of 
heat / equipment internal temperature ], and had caused the cost rise by 
those cures. 

This invention aims at offer of the control circuit for chopper 
equipments which prevents incorrect detection of the failed state like 
the above certainly, and makes said charge resistance unnecessary in 
view of the above. 

[The means for solving a technical problem] 

In order to attain the above-mentioned purpose, it sets to the control 
circuit of the semi-conductor chopper equipment of this invention. In 
the semi-conductor chopper equipment with which it has 2 sets of chopper 
circuits by which parallel connection was carried out, and the circuit 
of these two groups repeats chopping actuation by turns for every round 
term When failure occurs in one chopper circuit, the fault detection 
signal by the failure detection circuit is received. The necessary 
charge in the commutating capacitor of the healthy chopper circuit of 
another side continues for sufficient period to complete. [ whether the 
means which emits the fault detection actuation halt command of the 
failure detection circuit in said healthy chopper circuit is established, 
and ] Or it replaces with the fault detection actuation halt command of 
the failure detection circuit in the healthy chopper circuit of another 
side at the time of one [ like the above ] chopper circuit failure. Gate 
lock actuation of the aforementioned failure side chopper circuit shall 
establish the means which emits the fault detection actuation halt 
command to each failure detection circuit in said 2 sets of chopper 
circuits over the same period as said fault detection actuation halt 
command while continuing. 
[Function] 

Without the timer setup time of a failure detection circuit restraining 
the monostable circuit operating time for a gate lock, since according 
to this invention the fault detection actuation was locked during the 
period of a gate lock to the failure detection circuit of another side 
which remains when either of the 1st or 2nd chopper failure detection 
circuit detected failure, according to the charging time of a 
commutating capacitor, a setup becomes possible, therefore the charge 
resistance 8 for charge acceleration of said capacitor also becomes 
unnecessary. 
[Example] 

A drawing explains the example of this invention below. The fault 



detection section circuit diagram of a chopper device control circuit 
showing [ Fig. 1 and / 2 ] the example of this invention and Fig. 3 are 
the timing diagrams of Fig. 2 of operation. 

In addition, the same display sign is attached to the component of the 
same function as the case of the example of the conventional technique 
shown in Fig. 5 in Fig. 1 and Fig. 2 . 

In the circuit shown in Fig. 5 , Fig. 1 forms 2 sets of 2 input AND 
gates 20 which make a gate lock signal common and consider the 1st or 
2nd chopper failure signal as an input, respectively, and 2 sets of off 
delay timers 19 which consider the output signal of both this AND gate 
as an input, respectively, and inputs the output of both this timer as a 
fault detection actuation lock signal over the 1st and the 2nd chopper 
failure detection circuit 14 and 15, respectively. 

Supposing the 1st chopper failure detection circuit 14 detects failure 
now, the 1st chopper failure signal will be outputted. This failure 
signal is inputted into the monostable circuit 17 through the OR gate 16, 
and is outputted as a gate lock signal of predetermined time (charging 
time of a commutating capacitor). Moreover, the AND of said 1st chopper 
failure signal and the gate lock signal is carried out by the AND gate 
20, they are inputted into the 2nd chopper failure detection circuit 15 
through the off delay timer 19, and lock the fault detection actuation. 
Thereby, the 2nd chopper circuit can prevent that it detects failure 
accidentally even if a commutating capacitor has suspended the actuation 
until it carries out the completion of charge. 

Next, Fig. 2 forms the AND gate 21 which considers the starting command 
signal SI and the gate lock signal S2 as an input in the circuit diagram 
showing in Fig. 5 . The output signal of this AND gate is inputted into 
the timer 18 for failure incorrect detection prevention at the time of 
chopper equipment starting like the above. Performing the lock of 
operation in said both failure detection circuits 14 and 15 in the 
treasuring force condition period of this timer, the change pattern of 
the output signal S3 of said timer 18 and said signals SI and S2 becomes 
like the timing diagram shown in Fig. 3 . 

As shown in Fig. 3 , the output signal S2 of said monostable circuit 17 
in the case of Fig. 2 serves as the level L between time amount Tm in 
the output with chopper circuit failure generating, and the lock of the 
fault detection actuation like the above is performed over sum time 
amount Tm+Ts with the time delay Ts by said timer 18. 
[Effect of the Invention] 

Since the time amount of a gate lock can be set up in accordance with 
the charging time of a commutating capacitor according to this invention, 



without taking into consideration the timer time amount of a failure 
detection circuit, the charge resistance for charge acceleration of a 
commutating capacitor can be deleted from a main circuit. While a 
miniaturization and cost reduction of chopper equipment become possible 
by this, the bad influence to other devices in equipment can be 
prevented by having removed the excessive source of generation of heat. 
Moreover, even when a gate lock is canceled and a control system and a 
controlled system cannot be immediately followed by having formed the 
timer which sets a gate lock signal to 1 of the operating condition, by 
setting up timer time amount suitably according to the property of a 
control system and a controlled system, incorrect detection of failure 
by the turbulence of an output wave immediately after gate lock 
discharge or delay can be prevented, and it becomes controllable [ which 
it was stabilized more ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The main circuit Fig. of the chopper equipment at the time of using the 
timing diagram of Fig. 2 of operation and the control circuit of the 
former [ Fig. / 4 ] and Fig. 5 of the circuit diagram and 3rd [ ** ] Fig. 
R> Fig. showing [ Fig. 1 and / 2 ] the example of this invention are 
circuit diagrams showing the example of the conventional technique 
corresponding to Fig. 1 and Fig. 2 . 

1 . . . . DC power supply and 2 . . a breaker and 3 . . a control circuit and 
4 .. a main thyristor and 5 . . an auxiliary thyristor and 6 .. a 
commutating reactor and 7 . . a commutating capacitor and 8 . . charge 
resistance and 9 .. a free wheel diode and 10 — .. — a filter reactor 
and 11 — .. filter resistance and 12 — .. — a filter capacitor and 13 



— .. — a load and 14 — . . — the 1st chopper failure detection 
circuit and 15 — . . — the 2nd chopper failure detection circuit and 16 

— . . — the OR gate and 17 — . . — a monostable circuit and 18 — 

an on-delay timer and 19 — . . — an off delay timer and 20 — . . — the 
AND gate. 
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DRAWINGS 



[ Fig. 2 ] 
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[ Fig. 1 ] 
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[ Fig. 3 ] 
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[ Fig. 4 ] 
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